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Description 

Cross  Reference  to  Related  Application 

5  This  is  an  improvement  to  WO-A-89/00600  which  relates  to  a  stable,  single-liquid  alpha-amylase  reagent. 

Field  of  the  Invention 

This  invention  relates  generally  to  reagents  for  determining  serum  levels  of  alpha-amylase  and,  more  particularly, 
10  to  a  stable,  single-liquid  alpha-amylase  assay  reagent. 

Background  of  the  Invention 

Alpha-amylase  is  found  primarily  in  the  pancreas  and  salivary  glands.  When  released  in  the  digestive  tract,  the 
is  enzyme  hydrolyses  starch.  Alpha-amylase  determinations  are  useful  in  the  diagnosis  of  diseases  of  the  pancreas  and 

parotids.  Elevated  serum  levels  are  associated  with  acute  pancreatitis  and  other  pancreatic  disorders,  as  well  as  mumps 
and  bacterial  parotitis.  Decreased  serum  values  may  be  found  with  liver  diseases,  such  as  hepatitis  and  obstructive 
jaundice,  and  liver  tumors  or  abscesses. 

Historically,  methods  for  determining  alpha-amylase  in  serum  have  included  viscosimetric,  turbidimetric,  iodomet- 
20  ric,  and  reductometric  technology.  With  these  methodologies,  reaction  times  are  long,  endogenous  glucose  tends  to 

interfere,  reaction  colors  are  unstable,  and  reproducibility  is  poor.  Recently,  assay  systems  for  the  determination  of 
alpha-amylase  have  been  developed. 

Such  assay  systems  for  alpha-amylase  typically  include  a  reagent  comprising  a  polysaccharide  or  oligosaccharide 
substrate  with  a  label,  e.g.,  a  chromogen  unit,  attached.  The  substrate  is  hydrolyzed  by  alpha-amylase  to  form  one  or 

25  two  smaller  oligosaccharides.  The  reagent  further  comprise  one  or  more  enzymes  which  further  hydrolyze  the  smaller 
oligosaccharides  to  free  the  label  unit  which  can  then  be  detected  spectrophotometrically. 

Such  assay  reagents  enable  rapid  and  accurate  determinations  of  alpha-amylase  compared  to  historical  method- 
ologies.  However,  the  stability  of  such  reagents  is  poor.  Consequently,  assay  reagents  are  generally  stored  in  a  lyophi- 
lized  state  and  must  be  reconstituted  prior  to  use.  Once  reconstituted,  the  shelf  life  is  generally  one  to  fourteen  days. 

30  Moreover,  such  reagents  tend  to  give  variable  and  often  undesirably  high  background  levels  which  adversely  affect 
the  consistency  and  accuracy  of  this  system. 

The  above-identified  patent  applications  disclose  a  stable,  single-liquid  alpha-amylase  assay  reagent  for  the  rapid 
determination  of  the  alpha-amylase  in  biological  fluids.  The  assay  reagent  comprises  an  aqueous  solution  substantially 
free  of  alpha-amylase  and/or  alpha-amylase  activity  containing  at  least  one  substrate  which  is  cleavable  directly  or 

35  indirectly  by  alpha-amylase  to  produce  a  detectable  change  in  the  reaction  mixture.  The  detectable  change  may  be 
the  production  or  elimination  of  a  detectable  component.  Such  components  may  be  detected  by  any  suitable  means 
including  optical,  electrochemical  and  thermochemical  means. 

In  a  preferred  embodiment  of  the  invention,  the  reagent  comprises  a  polysaccharide  or  long-chain  oligosaccharide 
substrate  having  a  label  attached  at  the  reducing  end.  The  substrate  is  hydrolyzable  by  alpha-amylase  to  form  short- 

40  chain  oligosaccharides,  at  least  one  of  which  comprises  the  label.  The  reagent  further  comprises  at  least  one  exo- 
enzyme,  and  preferably  a  pair  of  exo-enzymes,  current  maltase  and  alpha-  or  beta-glucosidase,  which  further  hydro- 
lyses  the  oligosaccharides  to  free  the  label  which  is  then  detectable  spectrophotometrically.  The  rate  at  which  the  free 
label  is  formed  provides  a  direct  indication  of  the  concentration  of  alpha-amylase  in  the  biological  fluid. 

The  alpha-amylase  reagent  is  made  substantially  free  of  alpha-amylase  by  utilizing  sterile  water  and  purified  re- 
45  agents,  and  by  passing  the  exo-enzymes  and  substrate,  either  individually  or  in  combination,  through  a  filter  having  a 

pore  size  of  not  more  than  about  0.2  micron  to  remove  alpha-amylase-producing  bacteria.  Elimination  of  alpha-amylase 
from  the  reagent  eliminates  the  consumption  of  the  substrate  during  storage  and  hence  stabilizes  the  reagent. 

The  alpha-amylase  assay  reagent  is  further  stabilized  by  the  inclusion  of  a  polyol  which  retards  the  degradation 
of  the  exo-enzymes. 

so  In  commercial  reagent  we  have  employed  as  the  exo-enzymes  a  mixture  of  a  fairly  high  concentration  of  about  10 
U/ml  alpha-glucosidase  (maltase)  derived  from  yeast  and  10  U/ml  glucoamylase. 

Summary  of  the  Invention 

55  It  has  now  been  found  that  alpha-glucosidase  a  maltase  from  Bacillus  Stearothermophilus  is  unusually  effective 
in  exhibiting  both  an  exo-amylase  and  glucosidase  activity  providing  a  high  response  at  lower  concentrations  and  does 
not  require  the  use  of  a  polyol  to  retard  degradation.  In  consequence  the  exo  enzyme  concentration  in  the  form  of 
alpha  glucosidase  from  Bacillus  Stearothermophilus  can  be  used  in  a  concentration  as  low  as  about  1  .5  U/ml  and  equal 
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or  exceed  the  performance  of  our  prior  compositions  in  linearity,  response  time  and  stability  and  a  polyol  can  be  elim- 
inated  from  the  composition.  A  preferred  concentration  is  about  2.2  U/ml. 

Brief  Description  of  the  Drawings 
5 

Fig.  1  is  a  plot  of  absorbance  against  time  using  the  High  Control  which  represents  a  worst  case  scenario  in  clinical 
chemistry.  It  establishes  the  composition  of  the  instant  invention  (pilot)  performs  equal  to  control  1,  a  commercial 
composition  containing  two  exo-enzymes.  The  linearity  of  the  pilot  is  established  as  the  equivalent  to  control  1  . 

Fig.  2  is  a  plot  of  absorbance  against  time  using  High  Control.  It  compares  the  composition  of  this  invention  (pilot) 
10  when  refrigerated  at  4°C  for  3  day  to  another  sample  of  the  pilot  which  was  stressed  at  41  °C  for  3  days.  The  result 

establish  little  change  in  linear  performance. 

Detailed  Description  of  the  Invention 

is  In  accordance  with  the  present  invention,  there  is  provided  improved  single  liquid  assay  reagent  for  determining 
the  concentration  of  alpha-amylase  in  biological  fluids  or  sera.  The  assay  reagent  produced  is  a  single  reagent,  aqueous 
solution  that  is  stable  for  at  least  six  months  and  usually  for  at  least  18  month  at  about  2  to  about  10°C. 

As  used  herein,  the  term  "stable"  means  that  the  reagent  maintains  at  least  95%  recovery.  For  example,  if  the 
reagent,  when  first  mixed,  provides  an  alpha-amylase  analysis  of  100  units  for  a  particular  sample,  the  reagent  is 

20  considered  "stable"  if,  after  a  select  period  of  time,  e.g.  six  months,  the  reagent  provides  an  analysis  on  the  same 
sample  of  at  least  95  units,  i.e.,  95%  of  the  original  analysis. 

The  addition  of  a  biological  fluid  containing  alpha-amylase  to  the  reagent  initiates  a  series  of  reactions  resulting 
in  the  production  of  a  detectible  product,  the  rate  of  production  of  the  detectible  product  being  directly  proportional  to 
the  concentration  of  alpha-amylase  in  the  biological  fluid. 

25  The  assay  reagent  comprises  a  substrate  which  is  hydrolyzable  by  alpha-amylase,  such  as  a  benzylidene  and/or 
ethylidene  blocked  substrate  and  the  exo-enzyme  alpha-glucosidase  from  Bacillus  Stearothermophilus  is  used  in  a 
concentration  of  at  least  about  1.5  U/ml  preferably  about  2.2  U/ml  of  assay  to  achieve  a  commercially  acceptable 
response  time  in  the  determination  of  alpha  amylase  namely  within  10  minutes  at  an  assay  temperatre  of  37°C.  The 
current  source  is  Toyobo  Co.,  Ltd.,  Osaka,  Japan. 

30  The  substrate  is  a  polysaccharide  or,  more  preferably,  an  oligosaccharide  which  is  hydrolyzed  by  alpha-amylase. 
The  substrate  preferably  contains  at  least  three  glucose  units.  The  reducing  end  glucose  unit  of  the  substrate  is  bonded, 
by  a  bond  which  can  be  cleaved  by  alpha-glucosidase,  to  a  label  which  exhibits  an  optically  measurable  change  upon 
cleavage  of  the  bond.  The  terminal  glucose  unit  of  the  substrate  is  bonded  to  a  blocking  group  which  inhibits  cleavage 
by  exo-enzymes  of  the  bond  between  the  terminal  glucose  unit  and  the  adjacent  glucose  unit. 

35  The  label  is  preferably  a  chromophore,  a  fluorophore,  a  chemiluminescent  substituent,  or  a  bioluminescent  sub- 
stituent.  Preferred  labels  include  p-nitrophenol,  o-nitrophenol,  coumarin  derivatives  such  as  4-methylumbelliferone  and 
luciferin.  Preferably,  the  substrate  has  eight  or  fewer  glucose  units  and  most  preferably  has  six  or  seven.  Preferred 
blocking  substituents  are  acetals  or  ketals,  e.g.,  benzylidene  and/or  ethylidene.  A  substrate  concentration  of  about  2 
mg/ml  is  presently  preferred. 

40  The  alpha-glucosidase  from  the  microbial  source  Bacillus  Stearothermophilus  operates  and  performs  the  dual 
function  of  yeast  derived  alpha-glucosidase  and  glucoamylase  in  freeing  the  label  for  detection  by  conventional  means. 

Once  alpha-amylase  has  cleaved  the  1  ,4-glucosidic  linkage,  the  exo  enzyme  goes  to  work  to  cleave  the  necessary 
reamining  linkages  to  finally  liberate  the  chromophore.  The  rate  at  which  the  chromophore  is  formed  is  directly  propor- 
tional  to  the  amylase  activity. 

45  The  exo  enzyme,  namely  alpha  glucosidase  from  Bacillus  Stearothermophilus,  is  present  in  a  quantity  sufficient 
to  be  in  excess  and  not  be  a  limiting  factor  for  the  reaction.  It  has  been  found  that  a  concentration  of  about  1  .5  U/ml 
of  alpha  glucosidase  or  greater  will  provide  a  sufficient  excess  to  meet  performance  and  stabilty  criteria,  namely  the 
total  reaction  time  is  less  than  1  0  minutes  and  a  reagent  that  remains  stable  for  at  least  6  months  at  about  2°C  to  about 
1  0°C  or  at  least  about  1  day  at  41  °C.  It  is  preferred  that  the  reagent  remain  stable  for  at  least  1  2  to  1  8  months  at  about 

50  2°C  to  about  1  0°C  or  at  least  about  3  days  at  41  °C. 
In  addition  to  the  substrate  and  the  alpha-glucosidase,  the  assay  reagent  comprises  a  buffer  system  which  provides 

a  source  of  calcium,  e.g.,  calcium  chloride,  and  an  additional  source  of  chloride,  e.g.,  sodium  chloride.  Calcium  and 
chloride  ions  are  required  to  activate  the  alpha-amylase.  The  calcium  chloride  and  sodium  chloride  are  present  in 
sufficient  amounts  that  neither  the  concentration  of  calcium  nor  chloride  ions  is  rate-controlling.  A  calcium  chloride 

55  concentration  of  about  5  mM  and  a  sodium  concentration  of  about  50  mM  are  presently  preferred. 
In  the  practice  of  the  invention,  the  assay  reagent  may  be  stabilized  by  a  combination  of  techniques.  A  water 

soluble  polyol  which  includes  diols  may  be  optionally  used  to  inhibit  time  degradation.  The  polyols  include  ethylene 
glycol,  polyethylene  glycol,  glycerol,  sorbitol,  and  mixtures  thereof.  The  presently  preferred  polyol  is  sorbitol  and  is 
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preferably  used. 
If  employed  the  polyol,  is  maintained  in  the  reagent  in  a  concentration  sufficient  to  retard  the  degradation  of  the 

exo-enzymes  without  interfering  adversely  with  reagent  utility.  The  concentration  of  polyol  may  be  maintained  in  the 
range  of  0  to  about  300  grams  per  liter,  preferably  about  10  to  about  300  grams  per  liter,  more  preferably  about  30  to 

5  about  70  grams  per  liter.  A  preferred  concentration  is  about  50  grams  per  liter.  Above  about  300  grams  per  liter,  and 
the  viscosity  of  the  reagent  tends  to  become  undesirably  high. 

The  alpha-glucosidase  and  substrates  are  presently  further  stabilized  by  the  addition  of  a  buffer  capable  of  main- 
taining  the  reagent  at  pH  of  from  about  6.5  to  about  7.5.  Preferred  buffers  are  zwitterionic  buffers  such  as  3-N-mor- 
pholine  propane  sulfonic  acid  (MOPS),  N-2-hydroxyethylpiperazine-N'-2-ethane  sulfonic  acid  (HEPES),  tris  (hy- 

10  droxymethyl)  methylaminopropane  sulfonic  acid  (TAPS),  or  3(N-tris  (hydroxymethyl)methylamino)-2-hydroxy  propane 
sulfonic  acid.  MOPS  is  presently  preferred. 

The  zwitterionic  buffer  is  preferably  present  in  the  range  of  from  about  0.01  to  about  1  .0  moles  per  liter,  and  pref- 
erably  0.05  to  about  0.1  moles  per  liter.  Concentrations  of  zwitterionic  buffers  above  about  0.1  molar  is  not  preferred 
as  such  concentrations  tend  to  create  an  high  ionic  strength  in  the  reagent  which  tends  to  destabilize  the  enzymes. 

is  Concentrations  below  about  0.05  molar  are  not  preferred  because  the  beneficial  effect  of  the  zwitterionic  buffer  is 
diminished. 

It  is  believed  that  the  polyol,  if  employed,  and  the  zwitterionic  buffers  retard  degradation  by  associating  with  the 
enzymes,  thereby  preventing  the  association  of  other  components  which  act  on  the  enzymes  detrimentally.  It  is  also 
believed  the  polyol  and/or  zwitterionic  buffers  also  prevent  deactivation  of  the  enzymes  by  maintaining  the  effective 

20  3-dimensional  configuration  of  the  enzyme. 
While  the  alpha-glucosidase  from  Bacillus  Stearothermophilus  is  unusually  pure  and  free  of  contaminants  which 

produce  alpha-amylase  so  as  to  avoid  the  need  for  filtration,  filtration  through  a  filter  sufficiently  small  to  remove  the 
alpha-amylase-producing  microorganisms  is  preferably  practiced  to  ensure  the  absence  of  alpha-amylase  producing 
microorganisms.  Filtration  is  preferably  through  a  filter  having  a  pore  size  no  greater  than  about  0.2  micron. 

25  It  is  understood  that,  in  addition  to  filtering  of  enzymes  and  substrate,  it  is  important  that  there  be  no  contamination 
of  alpha-amylase-producing  bacteria  from  other  sources,  such  as  the  water  or  equipment  used  in  preparing  the  reagent. 
Hence,  the  equipment  used  must  be  sterile,  e.g.,  autoclaved,  and  the  water  used  in  the  reagent  is  distilled  water  or 
water  which  has  been  boiled. 

It  is  also  still  preferred  to  incorporate  into  the  reagent  one  or  more  antimicrobial  agents,  i.e.,  agents  toxic  to  microbial 
30  contaminants  or  at  least  capable  of  inhibiting  or  retarding  microbial  growth.  Such  agents  include  cetyltrimethylammo- 

nium  (CTMA)  bromide,  cobalt  complexes  such  as  [Co(NH3)-4(H20)C1]  S04  and  [Co((OH)  Co(NH3)4)3]  (S04)3  4H20, 
oyster  glycogen,  macrodextrin,  bactrim,  sodium  azide,  thimerosal,  and  sodium  dodecyl  sulfate.  The  presently  preferred 
antibiotic  agents  include  cetyltrimethylammonium  (CTMA)  bromide  in  a  concentration  of  about  0.001%,  bactrim  in  an 
amount  of  about  0.075  mg/ml,  and  sodium  azide  in  an  amount  of  about  one  gram  per  liter. 

35  In  preparing  the  reagent,  all  of  the  components  can  be  mixed  together  in  a  batch  mixing  process.  However,  because 
of  the  high  expense  of  the  enzymes  and  substrate,  it  is  preferred  to  initially  prepare  stock  solutions  of  the  buffer,  an 
enzyme  concentrate  and  a  substrate. 

The  presently  preferred  composition  is  per  liter  of  deionized  water. 

40  MOPS  10.46g 
NaOH(4  molar)  5.8ml 
CaCI2-2H20  1.03g 
NaCI  2.92g 

45  Sorbitol  50g 
Sodium  Azide  1g 
Brij-35  (6%  Soln)  5ml 
Ethylidene  Blocked  Substrate  2mg/ml 
Alpha  Glucosidase  from  {Bacillus  Stearothermophilus)  2.2U/ml 

50  pH  7.0 

Brij-35  is  a  polyoxyethylene  (23)  lauryl  ether,  a  non-ionic  detergent  having  a  HLB  value  of  16.9. 
The  following  procedure  was  employed  in  determining  the  utility  of  alpha  glucosidase  for  Bacillus  Stearothermophil- 

us  in  the  assay  composition. 
To  enable  a  valid  comparison  of  performance  characteristics,  especially  recoveries  of  patient  samples,  between 

the  different  formulations,  a  single  buffer  was  compounded  without  coupling  enzymes  and  blocked-substrates.  They 
were  added  individually.  Thus  pH  differences  were  minimized. 

4 
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A  buffer  solution  was  prepared  by  combining  per  liter  of  deionized  water: 

10.46  g  MOPS 
5.8  ml  NaOH,  4M 
0.74  g  EDTA,  Na2 
1.03  g  CaCI2 
2.92  g  NaCI 

50  g  Sorbitol 
1  g  Sodium  Azide  (NaN3) 
5  ml  6%  Brij-35 

pHto7.0 

The  buffer  was  formed  with  good  practice  but  not  aseptically  fulled. 
15  Three  formulations  were  prepared.  They  were: 

Pilot  =  buffer  +  2  mg/ml  Ethylidene  Blocked  Substrate  (Boehringer  Mannheim) 

20  +  2.2  U/ml  Alpha-glucosidase  from  Bacillus  Stearothermophilus  supplied  by  Toboyo  Co.,  Ltd,  Osaka,  Japan 

Control  1  =  buffer  +  2  mg/ml  Benzylidene  Blocked  Substrate  (Genzyme) 

25  +10  U/ml  Alpha-glucosidase,  yeast  maltase 

+  10  U/ml  Glucoamylase 

30  Control  2  =  buffer  +  2  mg/ml  Ethylidene  Blocked  Substrate 

+  10  U/ml  Alpha-glucosidase,  yeast  Maltase 

+  10  U/ml  Glucoamylase 
35 

All  evaluations  were  performed  either  manually  on  an  Beckman  DU70  or  a  Mira  under  the  following  conditions: 

Ratio  sample  to  reagent  =  1  :40 
Temperature  =  37°C 
High  control  =  Challenge  amylase  control  at  2500  U/l 
Amylase  Controls  =  Challenge  at  amylase  current  ratio  of  to  2500  U/l  2000-2500  U/l 
Patient  samples  =  normal  samples 

45  Lag  Determination: 

Using  the  High  Control  at  2500  U/l,  both  the  Control  1  and  Pilot  exhibited  less  than  a  30  second  lag  and  a  linear 
assay  time  of  at  least  five  minutes.  See  attach  Figure  1  for  comparisons.  The  pilot  exhibited  excellent  linearity  and  a 
lag  phase  similar  to  Control  1  ,  the  amylase  single  reagent  currently  sold. 

50 
Recovery 

Table  1  shows  a  comparison  of  recovery  against  Challenge  of  different  amylase  concentrations  and  ten  sera  sam- 
ples  from  humans. 

55 
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Table  1 

Sample  Pilot  Control  1  Control  2 

Challenge,  0%  0  0  0 
Challenge,  20%  508  500  514 
Challenge,  40%  987  994  1001 
Challenge,  50%  1259  1231  1246 
Challenge,  60%  1485  1595  1480 
Challenge,  80%  1960  1916  1944 
Challenge,  100%  2390  2378  2427 

Human  #1  55  51 
Human  #2  82  76 
Human  #3  40  39 
Human  #4  49  45 
Human  #5  29  30 
Human  #6  29  28 
Human  #7  42  39 
Human  #8  84  78 
Human  #9  66  63 
Human  #10  46  42 

The  Pilot  and  controls  all  exhibited  identical  linearity.  Their  recoveries  with  Challenge  dilutions  are  essentially  identical. 
The  Pilot  appeared  to  have  a  slightly  higher  recovery  with  human  sample  when  compared  to  Control  1.  The  alpha- 
glucosidase  from  Bacillus  stearothermophilus  performed  the  same  dual  function  as  alpha-glucosidase  from  yeast  and 
glucoamylase  at  much  lower  enzyme  concentration,  2.2  U/l. 

Stability: 

Table  2  shows  change  in  absorbance  at  405  nm  after  stress  for  3  days  at  41  °C,  which  is  equivalent  to  18-month 
as  formulated  (4°C)  and  storage  at  4-8°C. 

Table  2 

A405,  3  days  at  4°C.  =  0.061 
A405,  3  days  at  41  °C  =0.1225 

Even  though  the  pilot  was  compounded  without  autoclaved  glassware  and  pipets,  the  change  in  absorbance  was 
remarkably  low  after  3  days  stress  at  41  °C.  This  is  a  reflection  that  the  alpha-glucosidase  from  Toyobo  is  extremely 
clean  (i.e.,  very  low  amylase  contamination). 

Stress  Recoveries  for  the  Pilot  after  3  days  at  41  °C  in  comparison  to  3  days  at  4°C  are  shown  in  Table  3: 

Table  3 

Sample,  %  Amylase  Temperature 
4°C  41  °C 

Challenge,  0%  0  0 
Challenge,  20%  511  508 
Challenge,  40%  1001  987 
Challenge,  50%  1235  1271 
Challenge,  60%  1518  1510 
Challenge,  80%  1923  1933 
Challenge,  100%  2441  2349 
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Table  3  (continued) 
Sample,  %  Amylase  Temperature 

4°C  41  °C 
Human  #1  58  57 
Human  #2  84  83 
Human  #3  45  44 
Human  #4  48  49 
Human  #5  29  29 
Human  #6  34  31 
Human  #7  43  39 
Human  #8  87  85 
Human  #9  71  71 
Human  #10  48  47 

The  3  day,  41  °C  stressed  pilot  recovered  for  all  dilutions  of  Challenge  and  patient  samples  identical  to  the  4°C 
reagent.  The  Pilot  is  extremely  stable  and  resistant  to  stress  degradation. 

Lag 

The  lag  phase  and  linearity  of  the  fresh  and  stressed  reagents  were  evaluated  with  the  High  Challenge  sample 
on  the  Beckman  DU70.  The  results  are  shown  in  Fig.  2.  Lag  time  is  short  and  linearity  is  excellent. 

The  conclusions  drawn  were  as  follows: 

1  .  The  alpha-glucosidase  for  Bacillus  Stearothermophilus  equals  the  alpha-glucosidase  and  glucoamylase  as  dual 
exo-enzymes. 

2.  An  amylase  single  reagent  can  be  compounded  with  ease  employing  ethylidene  substrate  with  this  single  cou- 
pling  enzyme. 

3.  Such  amylase  reagent  performs  identical  to  our  current  commercial  reagent  with  respect  to  linearity,  recoveries, 
stability,  lag  time,  and  dynamic  range. 

4.  The  reagent  is  a  better  reagent  since  much  less  coupling  enzyme  is  introduced  into  the  reagent  matrix. 

Claims 

1  .  A  single  liquid  alpha-amylase  reagent  composition  comprising  an  aqueous  solution  of  at  least  one  substrate  which 
is  hydrolyzed  when  mixed  with  body  fluid  containing  alpha-amylase  to  yield  directly  or  indirectly  by  a  reaction 
involving  alpha-amylase  a  detectable  label  to  the  reaction  mixture,  the  rate  of  formation  of  such  detectable  label 
being  proportional  to  the  amount  of  alpha-amylase  present  in  the  sample  and  at  least  one  exo-enzyme  to  cooperate 
with  the  alpha-amylase  in  the  formation  of  such  detectable  label,  said  substrate  being  present  in  a  concentration 
sufficient  to  prevent  the  substrate  from  limiting  the  rate  of  hydrolysis  thereof,  said  reagent  composition  being  stable 
against  substrate  and  enzyme  degradation  for  at  least  6  months  at  2  to  10°C,  wherein  the  exo-enzyme  comprises 
alpha-glucosidase  from  Bacillus  Stearothermophilus  in  an  amount  sufficient  to  complete  the  assay  within  10  min- 
utes  at  an  assay  temperature  of  37°C. 

2.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claim  1  which  comprises  a  substantially  alpha-amylase 
free  aqueous  solution  of: 

(a)  alpha-glucosidase  from  Bacillus  Stearothermophilus  present  in  a  concentration  of  at  least  about  1  .5  U/ml 
and  sufficient  to  complete  an  amylase  assay  within  10  minutes  at  an  assay  temperature  of  37°C; 
(b)  A  polysaccharide  or  oligosaccharide  substrate  for  alpha-amylase  having  an  optically  detectable  label  bond- 
ed,  by  a  bond  cleavable  by  said  alpha-glucosidase,  to  the  reducing  end  glucose  of  the  substrate  and  a  blocking 
group  bonded  to  the  terminal  end  glucose  of  the  substrate,  said  blocking  group  selected  from  the  group  con- 
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sisting  of  ethylidene,  benzylidene  and  mixtures  thereof;  and 
(c)  from  0  to  about  300  g  per  liter  of  solution  of  a  polyol. 

3.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claim  1  which  aqueous  solution  is  substantially  free  of 
5  alpha-amylase  producing  microorganisms  and  which  comprises: 

(a)  alpha-glucosidase  from  Bacillus  Stearothermophilus  present  in  a  concentration  of  at  least  about  1  .5  U/ml 
and  sufficient  to  complete  an  alpha-amylase  assay  within  an  assay  temperature  of  37°C; 
(b)  a  polysaccharide  or  oligosaccharide  substrate  hydrolyzable  by  alpha-amylase  and  having  an  optically  de- 

10  tectable  label  bonded,  by  a  bond  cleavable  by  the  alpha-glucosidase,  to  the  reducing  end  glucose  of  the 
substrate  and  a  blocking  group  bonded  to  the  terminal  end  glucose  of  the  substrate,  said  substrate  being 
present  in  a  concentration  of  at  least  2  mg/ml  and  hydrolyzed  by  the  alpha  glucosidase  to  yield  the  label  at  a 
rate  proportional  to  the  concentration  of  alpha-amylase  in  a  biological  fluid; 
(c)  from  0  to  300  grams  per  liter  of  a  polyol; 

is  (d)  calcium  chloride  in  a  concentration  of  about  5  mM; 
(e)  sodium  chloride  in  a  concentration  of  about  50  mM;  and 
(f)  a  zwitterionic  buffer  sufficient  to  maintain  to  a  pH  of  from  about  6.5  to  about  7.5,  said  reagent  being  stable 
for  at  least  6  months  at  2  to  8°C. 

20  4.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claim  1  ,  2  or  3  in  which  the  substrate  is  blocked  by  a 
blocking  group  selected  from  the  group  consisting  of  benzylidene,  ethylidene  and  mixtures  thereof  and  in  which 
the  concentration  of  alpha-glucosidase  in  the  reagent  composition  is  at  least  about  1  .5  U/ml. 

5.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claim  1,  2  or  3  in  which  the  substrate  is  blocked  by 
25  blocking  group  selected  from  the  group  consisting  of  benzylidene,  ethylidene  and  mixtures  thereof  and  in  which 

the  concentration  of  alpha-glucosidase  in  the  reagent  composition  is  about  2.2  U/ml. 

6.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claims  1  to  5  in  which  a  polyol  is  present. 

30  7.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claim  6  in  which  the  polyol  is  selected  from  the  group 
consisting  of  sorbitol,  ethylene  glycol,  polyethylene  glycol,  glycerol  and  mixtures  thereof. 

8.  An  alpha-amylase  assay  reagent  as  claimed  in  any  one  of  claims  6  or  7  in  which  the  polyol  is  present  in  an  amount 
of  from  about  1  0  to  about  300  grams  per  liter  of  reagent. 

35 
9.  An  alpha-amylase  assay  reagent  as  claimed  in  any  one  of  claims  6  or  7  in  which  the  polyol  is  present  in  the  reagent 

composition  in  an  amount  of  from  about  30  to  about  70  grams. 

10.  An  alpha-amylase  assay  reagent  as  claimed  in  any  one  of  claims  1  ,  2  and  4  to  9  wherein  a  buffer  is  provided  to 
40  maintain  the  reagent  at  a  pH  of  from  about  6.5  to  about  7.5. 

11.  An  alpha-amylase  assay  reagent  as  claimed  in  claim  10  wherein  the  buffer  is  a  zwitterionic  buffer. 

12.  An  alpha-amylase  assay  reagent  as  claimed  in  any  one  of  claims  1,  3  and  11  wherein  the  zwitterionic  buffer  is 
45  present  in  a  concentration  of  from  about  0.01  to  about  1  .0  moles  per  liter. 

13.  An  alpha-amylase  assay  reagent  as  claimed  in  any  one  of  claims  1,  3,  11  or  12  wherein  the  zwitterionic  buffer  is 
3-N-morpholenepropane  sulfonic  acid. 

so  14.  An  alpha-amylase  assay  reagent  as  claimed  in  any  one  of  the  previous  claims  further  comprising  at  least  one 
antimicrobial  agent. 

15.  An  alpha-amylase  assay  reagent  as  claimed  in  claim  14  wherein  the  antimicrobial  agent  is  selected  from  the  group 
consisting  of  cetyltrimethylammonium  bromine,  bactrim,  sodium  azide  and  mixtures  thereof. 

55 
16.  A  stable  single  liquid  alpha-amylase  reagent  as  claimed  in  any  one  of  the  previous  claims  in  which  alpha-glucosi- 

dase  is  present  in  an  amount  of  about  2.2  U/ml  of  reagent. 

8 
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17.  An  alpha-amylase  reagent  as  claimed  in  any  one  of  the  previous  claims  in  which  the  polyol  is  sorbitol. 

18.  A  stable,  single  liquid  alpha-amylase  reagent  as  claimed  in  claim  1  which  comprises  per  liter  of  an  aqueous  solution 
having  a  pH  of  about  7  and  containing  the  following  ingredients  in  the  concentration  shown: 

5 

a)  3-N-morpholenepropane  sulfonic  acid  -about  10.46  g 
b)  NaOH,  4M  -  about  4.8  ml 
c)  CaCI2(H20)2  -  about  1  .03  g 
d)  NaCI  -  about  2.92  g 
e)  Sorbitol  -  about  50  g 
f)  Sodium  Azide  -  about  1  g 
g)  Polyoxyethylene(23)  lauryl  ether  (6%  solution)  -  about  5  ml 
h)  Ethylidene  Blocked  Substrate  -  about  2  mg/ml 
i)  Alpha-glucosidase  from  Bacillus  Stearothermophilus  -  about  2.2  U/ml. 

Revendications 

20 1.  Composition  de  reactif  a  liquide  unique  pour  alpha-amylase  comprenant  une  solution  aqueuse  d'au  moins  un 
substrat  qui  est  hydrolyse  lorsqu'il  est  melange  avec  un  fluide  corporel  contenant  de  I'alpha-amylase  pour  fournir 
directement  ou  indirectement,  par  une  reaction  faisant  intervenir  I'alpha-amylase,  un  marqueur  detectable  au  me- 
lange  reactionnel,  la  vitesse  de  formation  d'un  tel  marqueur  detectable  etant  proportionnelle  a  la  quantite  d'alpha- 
amylase  presente  dans  I'echantillon,  et  d'au  moins  une  exo-enzyme  pour  cooperer  avec  I'alpha-amylase  dans  la 

25  formation  d'un  tel  marqueur  detectable,  ledit  substrat  etant  present  en  une  concentration  suffisante  pour  empecher 
le  substrat  de  limiter  la  vitesse  d'hydrolyse  de  celui-ci,  ladite  composition  de  reactif  etant  stable  contre  la  degra- 
dation  du  substrat  et  de  I'enzyme  pendant  au  moins  6  mois  a  2  a  10  °C,  dans  laquelle  I'exo-enzyme  comprend 
une  alpha-glucosidase  de  Bacillus  stearothermophilus  en  une  quantite  suffisante  pour  achever  I'essai  en  I'espace 
de  10  minutes  a  une  temperature  d'essai  de  37  °C. 

30 
2.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  la  revendication  1  ,  qui  comprend  une  solution  aqueuse 

substantiellement  exempte  d'alpha-amylase,  formee  : 

(a)  d'alpha-glucosidase  de  Bacillus  stearothermophilus  presente  en  une  concentration  d'au  moins  environ  1  ,5 
35 U/ml  et  suffisante  pour  achever  un  essai  d'amylase  en  I'espace  de  10  minutes  a  une  temperature  d'essai  de 

37  °C  ; 
(b)  d'un  substrat  de  polysaccharide  ou  d'oligosaccharide  pour  alpha-amylase  ayant  un  marqueur  detectable 
optiquement  lie,  par  une  liaison  clivable  par  ladite  alpha-glucosidase,  au  glucose  de  I'extremite  reductrice  du 
substrat  et  un  groupe  bloquant  lie  au  glucose  de  I'extremite  terminale  du  substrat,  ledit  groupe  bloquant  etant 

40  choisi  dans  le  groupe  constitue  par  le  groupe  ethylidene,  benzylidene  et  des  melanges  de  ceux-ci  ;  et 
(c)  de  0  a  environ  300  g  par  litre  de  solution  d'un  polyol. 

3.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  la  revendication  1  dont  la  solution  aqueuse  est  subs- 
tantiellement  exempte  de  micro-organismes  produisant  de  I'alpha-amylase  et  qui  comprend  : 

45 

(a)  de  I'alpha-glucosidase  de  Bacillus  stearothermophilus  presente  en  une  concentration  d'au  moins  environ 
1  ,5  U/ml  et  suffisante  pour  achever  un  essai  d'alpha-amylase  a  une  temperature  d'essai  de  37  °C  ; 
(b)  un  substrat  de  polysaccharide  ou  d'oligosaccharide  hydrolysable  par  une  alpha-amylase  et  ayant  un  mar- 
queur  detectable  optiquement  lie,  par  une  liaison  clivable  par  ladite  alpha-glucosidase,  au  glucose  de  I'extre- 

50  mite  reductrice  du  substrat  et  un  groupe  bloquant  lie  au  glucose  de  I'extremite  terminale  du  substrat,  ledit 
substrat  etant  present  en  une  concentration  d'au  moins  2  mg/ml  et  etant  hydrolyse  par  I'alpha-glucosidase 
pour  donner  le  marqueur  a  un  taux  proportionnel  a  la  concentration  d'alpha-amylase  dans  un  fluide  biologique  ; 
(c)  de  0  a  300  g  par  litre  d'un  polyol  ; 
(d)  du  chlorure  de  calcium  en  une  concentration  d'environ  5  mM  ; 55  (e)  du  chlorure  de  sodium  en  une  concentration  d'environ  50  mM  ;  et 
(f)  un  tampon  zwitterionique  suffisant  pour  maintenir  un  pH  d'environ  6,5  a  environ  7,5,  ledit  reactif  etant  stable 
pendant  au  moins  6  mois  a  2  a  8  °C. 

9 
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10 

15 

4.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  la  revendication  1,  2  ou  3,  dans  lequel  le  substrat  est 
bloque  par  un  groupe  bloquant  choisi  dans  le  groupe  constitue  par  le  groupe  benzylidene,  ethylidene  et  des  me- 
langes  de  ceux-ci  et  dans  lequel  la  concentration  d'alpha-glucosidase  dans  la  composition  de  reactif  est  d'au  moins 
environ  1  ,5  U/ml. 

5 
5.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  la  revendication  1,  2  ou  3,  dans  lequel  le  substrat  est 

bloque  par  un  groupe  bloquant  choisi  dans  le  groupe  constitue  par  le  groupe  benzylidene,  ethylidene  et  des  me- 
langes  de  ceux-ci  et  dans  lequel  la  concentration  d'alpha-glucosidase  dans  la  composition  de  reactif  est  d'environ 
2,2  U/ml. 

10 
6.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  les  revendications  1  a  5,  dans  lequel  un  polyol  est  present. 

7.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  la  revendication  6,  dans  lequel  le  polyol  est  choisi  dans 
le  groupe  constitue  par  le  sorbitol,  I'ethyleneglycol,  le  polyethyleneglycol,  le  glycerol  et  des  melanges  de  ceux-ci. 

15 
8.  Reactif  d'essai  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  6  ou  7,  dans  lequel  le  polyol  est 

present  en  une  quantite  d'environ  10  a  environ  300  grammes  par  litre  de  reactif. 

9.  Reactif  d'essai  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  6  ou  7,  dans  lequel  le  polyol  est 
20  present  dans  la  composition  de  reactif  en  une  quantite  d'environ  30  a  environ  70  grammes. 

10.  Reactif  d'essai  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  1  ,  2  et  4  a  9,  dans  lequel  un  tampon 
est  fourni  pour  maintenir  le  reactif  a  un  pH  d'environ  6,5  a  environ  7,5. 

25  11.  Reactif  d'essai  pour  alpha-amylase  selon  la  revendication  10,  dans  lequel  le  tampon  est  un  tampon  zwitterionique. 

12.  Reactif  d'essai  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  1  ,  3  et  11  ,  dans  lequel  le  tampon 
zwitterionique  est  present  en  une  concentration  d'environ  0,01  a  environ  1,0  mole  par  litre. 

30  13.  Reactif  d'essai  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  1  ,  3,  11  ou  12,  dans  lequel  le  tampon 
zwitterionique  est  I'acide  3-N-morpholinepropanesulfonique. 

1  4.  Reactif  d'essai  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  precedentes,  comprenant  en  outre 
au  moins  un  agent  antimicrobien. 

35 
1  5.  Reactif  d'essai  pour  alpha-amylase  selon  la  revendication  1  4,  dans  lequel  I'agent  antimicrobien  est  choisi  dans  le 

groupe  constitue  par  le  bromure  de  cetyltrimethylammonium,  le  bactrim,  I'azoture  de  sodium  et  des  melanges  de 
ceux-ci. 

40  16.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  I'une  quelconque  des  revendications  precedentes,  dans 
lequel  I'alpha-glucosidase  est  presente  en  une  quantite  d'environ  2,2  U/ml  de  reactif. 

17.  Reactif  pour  alpha-amylase  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  polyol  est  le 
sorbitol. 

45 
18.  Reactif  pour  alpha-amylase  stable  a  un  seul  liquide  selon  la  revendication  1  ,  qui  comprend,  par  litre  d'une  solution 

aqueuse  ayant  un  pH  d'environ  7,  et  contenant  les  ingredients  suivants  dans  la  concentration  presentee  : 

a)  acide  3-N-morpholinepropanesulfonique  -  environ  10,46  g 
b)  NaOH,  4M  -  environ  4,8  ml 
c)  CaCI2(H20)2  -  environ  1,03  g 
d)  NaCI  -  environ  2,92  g 
e)  Sorbitol  -  environ  50  g 
f)  Azoture  de  sodium  -  environ  1  g 
g)  Ether  laurylique  de  polyoxyethylene  (23)  (solution  a  6  %)  -  environ  5  ml 
h)  Substrat  bloque  par  des  groupes  ethylidene  -  environ  2  mg/ml  . 

10 
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(fortgesetzt) 

i)  Alpha-glucosidase  de  Bacillus  stearothermophilus environ  2,2  U/ml 

Patentanspriiche 

10 

15 

Eine  flussige  Alpha-Amylase-Einzelreagenzzusammensetzung,  umfassend  eine  waBrige  Losung  von  mindestens 
einem  Substrat,  das  hydrolysiert  wird,  wenn  es  mit  einer  Korperflussigkeit  vermischt  wird,  das  Alpha-Amylase 
enthalt,  urn  direkt  oder  indirekt  durch  eine  Reaktion,  an  der  Alpha-Amylase  beteiligt  ist,  der  Reaktionsmischung 
eine  nachweisbare  Markierung  zu  verleihen,  wobei  die  Rate  der  Bildung  einer  solchen  nachweisbaren  Markierung 
proportional  zu  der  Menge  der  Alpha-Amylase  ist,  die  in  der  Probe  vorliegt  und  mindestens  ein  Exoenzym,  urn  mit 
der  Alpha-Amylase  bei  der  Bildung  der  nachweisbaren  Markierung  zu  kooperieren,  wobei  das  Substrat  in  einer 
Konzentration  vorliegt,  die  ausreicht,  urn  zu  verhinern,  dal3  das  Substrat  die  Rate  der  Hydrolyse  begrenzt,  wobei 
die  Reagenzzusammensetzung  gegen  einen  Substrat-  und  einen  Enzymabbau  fur  mindestens  6  Monate  bei  2  bis 
1  0°C  stabil  ist,  wobei  das  Exoenzym  Alpha-Glucosidase  von  Bacillus  stearothermophilus  umfaBt,  in  einer  Menge, 
die  ausreicht,  urn  den  Assay  in  1  0  Minuten  bei  einer  Assay-Temperatur  von  37°C  zu  vervollstandigen. 

2.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  Anspruch  1  ,  das  eine  im  wesentlichen  Alpha-Amylase-freie 
waBrige  Losung  umfaBt,  die  folgendes  aufweist: 

(a)  Alpha-Glucosidase  aus  Bacillus  stearothermophilus,  die  in  einer  Konzentration  von  mindestens  ungefahr 
1,5  U/ml  vorliegt  und  ausreichend  ist,  urn  einen  Amylase-Assay  innerhalb  von  10  Minuten  bei  einer  Assay- 
Temperatur  von  37°C  zu  vervollstandigen; 

(b)  ein  Polysaccharid-  oder  Oligosaccharidsubstrat  fur  die  Alpha-Amylase,  das  eine  optisch  nachweisbare 
Markierung  an  die  reduzierende  Endglucose  des  Substrats  durch  eine  Bindung  gebunden  aufweist,  die  durch 
die  Alpha-Glucosidase  spaltbar  ist,  sowie  eine  Blockierungsgruppe,  die  an  die  terminale  Endglucose  des  Sub- 
strats  gebunden  ist,  wobei  die  Blockierungsgruppe  ausgewahlt  ist  aus  der  Gruppe,  bestehend  aus  Ethyliden, 
Benzyliden  und  Mischungen  davon;  und 

(c)  0  bis  ungefahr  300  g  pro  Liter  einer  Polyollosung. 

3.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  Anspruch  1,  wobei  die  waBrige  Losung  im  wesentlichen 
frei  von  Alpha-Amylase-produzierenden  Mikroorganismen  ist  und  folgendes  umfaBt: 

(a)  Alpha-Glucosidase  von  Bacillus  stearothermophilus,  die  in  einer  Konzentration  von  mindestens  ungefahr 
1,5  U/ml  vorliegt  und  ausreichend  ist,  urn  einen  Amylase-Assay  innerhalb  von  10  Minuten  bei  einer  Assay- 
Temperatur  von  37°C  zu  vervollstandigen; 

(b)  ein  Polysaccharid-  oder  Oligosaccharidsubstrat,  hydrolysierbar  durch  Alpha-Amylase,  das  eine  optisch 
nachweisbare  Markierung  an  die  reduzierende  End-glucose  des  Substrats  durch  eine  Bindung  gebunden  auf- 
weist,  die  durch  die  Alpha-Glucosidase  spaltbar  ist,  sowie  eine  Blockierungsgruppe,  die  an  die  terminale  End- 
glucose  des  Substrats  gebunden  ist,  wobei  das  Substrat  in  einer  Konzentration  von  mindestens  2mg/ml  vor- 
liegt  und  von  der  Alpha-Glucosidase  hydrolysiert  wird,  urn  die  Markierung  in  einer  Rate  zu  erzeugen,  die 
proportional  zu  der  Konzentration  der  Alpha-Amylase  in  einer  biologischen  Flussigkeit  ist; 

(c)  0  bis  ungefahr  300  g  pro  Liter  einer  Polyollosung. 

(d)  Calciumchlorid  in  einer  Konzentration  von  ungefahr  5  mM; 

(e)  Natriumchlorid  in  einer  Konzentration  von  ungefahr  50  mM;  und 

(f)  einen  zwitterionischen  Puffer,  ausreichend  urn  einen  pH  von  ungefahr  6,5  bis  ungefahr  7,5  aufrechtzuer- 
halten,  wobei  das  Reagenz  mindestens  6  Monate  bei  2  bis  8°C  stabil  ist. 

4.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  Anspruch  1  ,  2  oder  3,  wobei  das  Substrat  durch  eine  Blok- 
kierungsgruppe  blockiert  wird,  ausgewahlt  aus  der  Gruppe,  bestehend  aus  Benzyliden,  Ethyliden  und  Mischungen 
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davon  und  wobei  die  Konzentration  der  Alpha-Glucosidase  in  der  Reagenzzusammensetzung  mindestens  unge- 
fahr  1,5  U/ml  betragt. 

5.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  Anspruch  1  ,  2  oder  3,  wobei  das  Substrat  durch  eine  Blok- 
5  kierungsgruppe  blockiert  wird,  ausgewahlt  aus  der  Gruppe,  bestehend  aus  Benzyliden,  Ethyliden  und  Mischungen 

davon  und  wobei  die  Konzentration  der  Alpha-Glucosidase  in  der  Reagenzzusammensetzung  ungefahr  2,2  U/ml 
betragt. 

6.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  einem  oder  mehreren  der  Anspruche  1  bis  5,  wobei  ein 
10  Polyol  vorhanden  ist. 

7.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  Anspruch  6,  wobei  das  Polyol  ausgewahlt  ist  aus  der  Grup- 
pe,  bestehend  aus  Sorbit,  Ethylenglycol,  Polyethylenglycol,  Glycerin  und  Mischungen  davon. 

is  8.  Alpha-Amylase-Assay-Reagenz  nach  einem  der  Anspruche  6  oder  7,  wobei  das  Polyol  in  einer  Menge  von  unge- 
fahr  10  bis  ungefahr  300  g  pro  Liter  Reagenz  vorliegt. 

9.  Alpha-Amylase-Assay-Reagenz  nach  einem  der  Anspruche  6  oder  7,  wobei  das  Polyol  in  der  Reagenzzusam- 
mensetung  in  einer  Menge  von  ungefahr  30  bis  ungefahr  70  g  vorliegt. 

20 
10.  Alpha-Amylase-Assay-Reagenz  nach  einem  oder  mehreren  der  Anspruche  1  ,  2  und  4  bis  9,  worin  ein  Puffer  vor- 

gesehen  wird,  urn  das  Reagenz  bei  einem  pH  von  ungefahr  6,5  bis  ungefahr  7,5  zu  halten. 

11.  Alpha-Amylase-Assay-Reagenz  nach  Anspruch  10,  worin  der  Puffer  ein  zwitterionischer  Puffer  ist. 
25 

12.  Alpha-Amylase-Assay-Reagenz  nach  einem  oder  mehreren  der  Anspruche  1  ,  3  und  11  ,  worin  der  zwitterionische 
Puffer  in  einer  Konzentration  von  ungefahr  0,01  bis  ungefahr  1  ,0  Mol  pro  Liter  vorliegt. 

13.  Alpha-Amylase-Assay-Reagenz  nach  einem  oder  mehreren  der  Anspruche  1,  3,  11  oder  12,  worin  der  zwitteho- 
30  nische  Puffer  3-N-Morpholinpropansulfonsaure  ist. 

14.  Alpha-Amylase-Assay-Reagenz  nach  einem  oder  mehreren  der  vorstehenden  Anspruche,  das  weiterhin  minde- 
stens  ein  antimikrobielles  Mittel  enthalt. 

35  1  5.  Alpha-Amylase-Assay-Reagenz  nach  Anspruch  1  4,  worin  das  antimikrobielle  Mittel  ausgewahlt  ist  aus  der  Gruppe, 
bestehend  aus  Cetyltrimethylammoniumbrom,  Bactrim,  Natriumazid  und  Mischungen  davon. 

16.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  einem  oder  mehreren  der  vorstehenden  Anspruche,  worin 
die  Alpha-Glucosidase  in  einer  Menge  von  ungefahr  2,2  U/ml  im  Reagenz  vorliegt. 

40 
17.  Alpha-Amylase-Reagenz  nach  einem  oder  mehreren  der  vorstehenden  Anspruche,  worin  das  Polyol  Sorbit  ist. 

18.  Stabiles,  flussiges  Alpha-Amylase-Einzelreagenz  nach  Anspruch  1  ,  das  pro  Liter  einer  waBrigen  Losung  mit  einem 
pH  von  ungefahr  7  die  folgenden  Bestandteile  in  der  dargestellten  Konzentration  aufweist: 

45 

a)  3-N-Morpholinpropansulfonsaure  -  ungefahr  10,46  g 
b)  NaOH,  4M  -  ungefahr  4,8  ml 
c)  CaCI2(H20)2  -  ungefahr  1,03  g 
d)  NaCI  -  ungefahr  2,92  g 
e)  Sorbit  -  ungefahr  50  g 
f)  Natriumazid  -  ungefahr  1  g 
g)  Polyoxyethylen(23)laurylether  (6  %ige  Losung)  -  ungefahr  5  ml 
h)  Ethyliden-blockiertes  Substrat  -  ungefahr  2  mg/ml 
i)  Alpha-Glucosidase  von  Bacillus  stearothermophilus  -  ungefahr  2,2  U/ml 
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